Searching PAJ 



Page 1 of 1 



' PATENT ABSTRACTS OF JAPAN 



(51)lnt.CI. 



(1 1 )Publication number : 07-1 93281 

(43)Date of publication of application : 28.07.1995 



HOIL 33/00 



(21) Application number : 05-331481 

(22) Date of filing : 27,12.1993 



(71) Applicant : MITSUBISHI MATERIALS CORP 

(72) lnventor : TOMIYAMA YASUYOSHI 

SHIRAISHI HIROYUKI 
ISHIWATARI MASAHARU 




I Am 



(54) INFRARED VISIBLE LIGHT CONVERSION LIGHT EMITTING DIODE OF SMALL 
DIRECTIVITY 

(57)Abstract: 

PURPOSE: To remarkably reduce directivity and make 
possible clear indication in the case of large size, by 
fixing a fluorescent molded object which dispersedly 
contains infrared visible light conversion phosphor, so as 
to keep a specified distance from an infrared light 
emitting diode. 

CONSTITUTION: A fluorescent molded object 2 is 
arranged in the manner in which the inner surface is 
positioned so as to keep a specified distance, e.g. 
1.0mm, from the upper surface of a diode chip 1 . For the 
purpose of protection, the whole part containing the 
fluorescent molded object 2 is packaged by using a 
transparent resin mold 7, and conversion light emitting 
diodes 1-3 are manufactured. A phosphor layer is 

formed as a dome type fluorescent molded body 2, which is arranged so as to keep a 
specified distance from the diode chip 1 . Thereby the directivity caused by the difference of 
luminance in the observation direction is reduced, so that clear indication can be obtained. 
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(54) INFRARED VISIBLE UGHT CONVERSION UGHT EMITTING DIODE OF SMALL 
DIRECTIVITY 

(57)Abstract: 

PURPOSE: To remarkably reduce directivity and make 
possible clear indication in the case of large size, by 
fixing a fluorescent molded object which dispersedly 
contains infrared visible light conversion phosphor, so as 
to keep a specified distance from an infrared light 
emitting diode. 

CONSTITUTION: A fluorescent molded object 2 is 
arranged in the manner in which the inner surface is 
positioned so as to keep a specified distance, e.g. 1.0mm, 
from the upper surface of a diode chip 1. For the 
purpose of protection, the whole part containing the 
fluorescent molded object 2 is packaged by using a 
transparent resin mold 7, and conversion light emitting 
diodes 1-3 are manufactured. A phosphor layer is 
formed as a dome type fluorescent molded body 2. which 
is arranged so as to keep a specified distance from the 
diode chip 1 . Thereby the directivity caused by the 
difference of luminance in the observation direction is 
reduced, so that clear indication can be obtained. 
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♦ NOTICES * 

JPO aird INPITare not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So tlie translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLMMS 



[Claim(s)] 

[Claim 1]In an infrared visible conversion light emitting diode which changes and emits infrared 
light which an infrared emitting diode emits to visible light using an infrared visible conversion 
fluorescent substance, Few directive infrared visible conversion light emitting diodes which 
establish a predetermined distance and equip with a dome state resin molded body which carries 
out distributed content of the infrared visible conversion fluorescent substance to an infrared 
light emitting diode chip. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Appllcation]This invention relates to the infrared visible conversion light emitting diode 

(henceforth a conversion light emitting diode) widely used for the display. 

[0002] 

[Description of the Prior Art]Generally conventionally a conversion light emitting diode An 
infrared light-emitting part and an infrared visible conversion fluorescent substance content 
resin layer. It becomes (calling it a fluorescent substance layer hereafter) from a wrap 
transparent resin mold about it, As shown in the outline sectional view of drawin g 2. an infrared 
light-emitting part The infrared light emitting diode chip 1. Similarly bonding of the P type layer is 
carried out for the N type layer of (calling it a diode chip hereafter) to the metal stem 4A 
through the lead 6 at the metal stem 4B, And the metal stems 4A and 4B consist of a thing of 
the terminals 5A and 5B and one. Said fluorescent substance layer 8 is formed by applying to the 
diode chip 1 the epoxy resin which carries out distributed content of the powder of an infrared 
visible conversion fluorescent substance (henceforth a conversion fluorescent substance), and 
the infrared light-emitting part and the fluorescent substance layer 8 are packed by the 
transparent resin mold 7. . 

[0003]In the above-mentioned conversion light emitting diode, among the terminals 5A and 58, 
apply voltage and the ** side of the PN-junction side of the diode chip 1 emits infrared light 
clitteringly. While this infrared light passes the above-mentioned fluorescent substance layer 8. it 
is absorbed by the conversion fluorescent substance, is changed into the visible light of a 
specified wavelength, and is emitted to the exterior through the transparent resin mold 7. 
[0004] 

[Problem(s) to be Solved by the Invention]However, although enlargement of a conversion light 
emitting diode is remarkable in recent years and it came to have high luminosity. Since the 
fluorescent substance layer is generally formed by spreading or dropping on the diode chip in the 
above-mentioned conventional conversion light emitting diode, The actual condition is that 
uniform covering not only becomes difficult, but the directivity that luminosity differs cannot but 
appear and a display cannot but become indistinct by an observation direction as a result. 
[0005] 

[Means for Solving the Problem]. Then, a clear display is obtained even if this invention persons 
enlarge from the above viewpoints. A result of having inquired few directive light emitting diodes 
being developed, A fluorescent substance layer in a light emitting diode conventionally [ above- 
mentioned ] A fluorescent substance molding body of dome state. It presupposed (it is hereafter 
called a fluorescence molding body), and when it was the structure which provided so 
predetermined a distance in a diode chip, and installed this in it, a research result that directivity 
resulting from a difference of luminosity by an observation direction decreased, and a clear 
display was obtained was obtained. 

[0006]In a conversion light emitting diode which this invention is made based on the above- 
mentioned research result, and changes and emits infrared light which an infrared emitting diode 
emits to visible light using a conversion fluorescent substance. It has the feature in a conversion 
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light emitting diode which lessened directivity by establishing a predetermined distance to a 

diode chip anfl equipping with a fluorescence molding body. 

[0007] 

[Example]Next, an example explains the conversion light emitting diode of this invention 
concretely. Dispersion mixing of three kinds of conversion fluorescent substances shown in 
Table 1 is carried out to an epoxy resin at a rate shown in the table 1, This is made into a 
fluorescence molding body (the outer diameter of 3,0 mm, 3.0 mm in height, and 0.5 mm in 
thickness), A fluorescence molding body is installed so that the distance of 1.0 mm may be left 
so much on the upper surface with the structure same so that d rawing 1 may see as the light- 
emitting part in the above-mentioned conventional conversion light emitting diode of a diode chip 
and an inner surface may be located, this invention conversion light emitting diodes 1-3 were 
manufactured respectively by packing the whole which contains a fluorescence molding body for 
the purpose of protection by the transparent resin mold 7. Next about this Invention conversion 
light emitting diodes 1-3 obtained as a result. Infrared light is emitted from the diode chip 1 by 
applying the voltage of about 1.2 volts among the terminals 5A and 5B in order to evaluate the 
directional characteristics of visible light, and sending the current of a 20-mA forward direction. 
In the position which is distant from the surface of the transparent resin mold 7 30 cm at the 
angle of 30 degrees to the center line of a conversion light emitting diode, visible luminous 
intensity. Along with the level surface top circumferencial direction, every 60 degrees, on the 
vertical plane which measures using a light power meter and includes said center line, relative 
intensity was computed by having set to 1 00 intensity which was measured with the 
predetermined angle of inclination by having made the diode chip 1 into the central point, and 
was measured on the center line, and this calculation intensity was shown in Table 1. 
[0008]While applying a fluorescent substance layer with an average thickness of 0.5 mm instead 
of a fluorescence molding body as shown in drawing 2 f or the comparative purpose. Except 
packing without formation of space, visible luminous intensity was measured on the conditions 
conventionally same about the conversion light emitting diodes 1-3 manufactured on the same 
conditions, similarly relative intensity was computed, and it was shown in Table 1. 
[0009] 
[Table 1] 
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[0010]Although the inner surface of said dome state molding body is coated with the tunic which 
reflects visible light although infrared light penetrates in this invention light emitting diode or 
visible light similarly penetrates an outside surface, if coating treatment of the infrared light is 
carried out with the tunic to reflect, it can raise luminosity much more. In order to protect a 
light-emitting part, the inside of a fluorescence molding body may be filled up with transparent 
resin. 
[0011] 

[Effect of the Invention]this invention conversion light emitting diodes 1-3 show little uniform 
intensity with remarkable dispersion by the position of observation as compared with a 
conversion light emitting diode conventionally so that clearly from Table 1, and even if directivity 
makes it large-sized few therefore extremely, that a clear display is attained etc. has the useful 
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characteristic on industry. 

_t *• 

[Translation done.] 
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* NOTICES * 

JPO and INPit are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCraPTION OF DRAWINGS 



[Brief Description of the Drawings] 

iPxaMogJJThe sectional view of this Invention conversion light emitting diode 
[D'^aW.jng^lThe sectional view of the conventional conversion light emitting diode 
[Description of Notations] 

1. Diode chip 

2. Fluorescence molding body 

3. Space 

4A.4B. Metal stem 
5A.5B. Terminal 

6. Lead 

7. Transparent resin mold 

8. Ruorescent substance layer 



[Translation done.] 
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